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CHAPTER I 
A STATEMENT OF THE PROBLEM, AND A DEFINITION OF TERMS 
In recent years an additional member of the communi-
cations family has increased in stature and popularity. Re-
cording sound by means of magnetic tape has revealed new 
vistas of cultural and communicative significance. Although 
volumes have been written on the technical nature of 
acoustics, magnetism, electricity, and sound reproduction, 
little has been said about the contribution which tape re-
cording has offered to mankind in its unrelenting search 
for more efficient and more effective communications. In 
no case has an attempt been made to investigate tape re-
cording in the perspective of its enhancing communications. 
I • THE PROBLEM 
Statement of the Problem. It was the aim of this 
report to (1) investigate the historical development of the 
tape recorder and magnetic tape in terms of cultural and 
communicative pressures; (2) trace the technical highlights 
of sound recording; and (3) survey the contributions which 
magnetic sound recording has made in respect to the cultural 
and communicative processes. 
Value of the Report. Effective and efficient 
communica i on ave bec ome increasingly important as time 
and distance shrink due to technological advancement. As 
mankind constantly reaches into the enigmatic realm of the 
unknown, slowly pushing back the forbidding curtain of i g-
norance, it exposes knowledge and power which bear the seeds 
of either beneficent creation or universal destruction. It 
was the aim of this report to contribute to a better under-
standing of the growth and function of one of the important 
handmaidens of communications. This will provide the serious 
communications observer greater insight into the subject so 
that one of the goals of communications, universal under-
standing, may be attained more rapidly. 
II. A DEFINITION OF TERMS 
Magnetic Recording. Throughout this report, ttmag-
netic recording" was interpreted as any recording which has 
been produced by means of equipment incorporating an elec-
tromagnetic transducer. 
Magnetic Recorder. A "magnetic recorder" is equip-
ment which has an electromagnetic transducer and a means 
for moving a magnetic recording medium in relation to the 
transducer so as to record electrical impulses as magnetic 
variations in the medium . 
Transducer. The term "transducer" was construed as 
a device which is actuated by power from one system and 
2 
supplying power to a sec ond system. 
Magnetic Recording Medium. A "magnetic recording 
medium" is a material capable of being magnetized which is 
used in a magnetic recorder, with the ability of retaining 
the magnetic variations produced during the process of re-
cording. It may have the form of wire, tape, disc, or 
cy linder . 
Wire Recording . The term "wire recording" was ap-
plied to the method of sound recording utilizing a magnetic 
wire as the recording medium. The term was also applied to 
t hos e recordings ade by this method. 
Tape Recording. "'Tape recording" was applied to the 
method of sound recording utilizing a tape of nonmagnetic 
material which has a uniformly dispersed coating of powdered 
magnetic material. The term was also used to denote a re-
cording utilizing magnetic tape. 
Communication. Use of the term "communication" was 
interpreted as intercourse by means of words, letters or 
messages; an interchange of thoughts or ideas. Also "com-
munications" was used to describe the process of communi- · 
eating by means of various methods and devices. "Communi-
cative" was construed as relating to communications. 
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Cultural. References to "cultural" connotes the en-
lightenment or refinement of taste through intellectual or 
aesthetic training. Also the term was used to describe the 
process and pressures brought about by this training . 
The foregoing words and phrases were put to general 
use throughout this report. Other, more specific terminology 
with specialized application was defined in the place where. 
the discussion of it occurred. 
III. STATEMENT OF ORGANIZATION 
A brief summary of the nature of the organization of 
the remainder of the thesis is now in order. Since the 
literature pertaining to the subject matter under discus-
sion was largely confined to isolated periodicals, largely 
of a technical nature, an attempt was made to correlate the 
isolated data into an orderly and progressive form to show 
the developments and discoveries which are responsible for 
the present-day state of the magnetic recording field. The 
body of the thesis, as it emerged from those investigations, 
aligned itself in the following manner: 
Historical and Technical Factors Contributing to the 
Development of the Modern Tape Recorder. In order to show 
the various contributions which were preludes to the current 
degree of refinement of magnetic tape recording, some of the 
necessary background and highlights of the technical factors 
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were arranged into a historically progressive system so that 
the orderly development might be grasped in its proper per-
spective. Of further significance are the factors which 
delayed, from time to time, a more rapid development. 
Advances In Magnetic Tape Manufacturing. Accompany-
ing the development of magnetic recorders was the constant 
search for better and more efficient recording mediums. It 
was in this section that some of the recording mediums were 
reviewed and brought up to date. However, tape manufacturers 
guard their secrets well. For this reason, the material 
used in the discussion of modern tape manufacturing is less 
finite than that used for the other discussions. Aside from 
a general overview of manufacturing processes, the main em-
phasis was placed on the constant need of research in this 
field. 
Utilization of Tape Recorders ~ Cultural and Com-
municative Tools. The nature of utilization of magnetic 
tape recorders in the tide of life and communications tells 
the story of success of this lusty member of the mass com-
munications family. This section of the report shed re-
vealing information about the impact of magnetic recording 
and the extent to which it is being used. 
Summary and Conclusions . In a report of this nature, 
it wa s n ot uossible t o draw every detail of the picture , 
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climaxed by a final masterful stroke resulting in a neat and 
definitive conclusion. The rather broad latitude of this 
investigation was meant only to point up some of the many 
and varied uses .of magnetic recording by demonstrating its 
slow but consistent development. Time is characterized by 
change. The miracle of today is the taken- for-granted ob-
ject of tomorrow. It is through the eyes of yesterday and 
today that we can perceive and better understand the develop-
ments of tomorrow. 
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CHAPTER II 
REVIEW OF THE LITERATURE AND STATEMENT OF ~lliTHODS 
REVIEW OF THE LITERATURE 
This inquiry was intended primarily as a report of 
the development of the magnetic tape recorder as a vital and 
integral part of the communicative processes and the cultural. 
contributions it has made. Much of the literature which has 
been published on magnetic recording was found in isolated 
technical periodicals or as abbreviated chapters in books 
concerned with the scientific aspects of sound. Little di~ 
rect evidence of the impact of the tape recorder upon our 
culture has been published. Much of the impact, therefore, 
must be inferred from the extant materials. 
I. LITERATURE ON PRINCIPLES OF W~GNETISM 
The available books and articles on principles of 
magnetism deal with magnetic theory and are valuable in that 
they offer background into some of the principles upon which 
magnetic tape recording depends. 
II. LITERATURE ON THEORY OF 1~GNETIC RECORDING 
Since literature on the theory of magnetic recording 
is largely found in technical and scientific journals, much 
of the information contained therein is of particular inter-
est to those who are predominantly involved in the mathemati-
cal and scientific characteristics inherent in recording. In 
this variety of information, however, the interested observer 
will find relevant information which bears upon the develop-
ment of magnetic recording and its influence in communicative 
and cultural factors. 
III. LITERATURE ON ACOUSTICfl-L FACTORS 
IN MAGNETIC RECORDING 
Fascinating are the accounts of the research which 
has been accomplished in the field of acoustics. An out-
growth of physics, it is a relatively young addition to the 
scientific field. (The Acoustical Society of America was 
f ou.nde s r ec ently a s December, 1928.)1 Sound has a bear-
ing on magnetic recording in that through constant research 
and development the goal of realistic sound reproduction is 
nearer than it has been heretofore. Literature on sound and 
acoustics may hold some interest for the student of effective 
communications. The information on sound, however, lies on 
the perimeter of the subject under discussion. 
1. Dayton Clarence Miller; Anecdotal Histort of the 
Science of Sound, (New York: The MacM1Ilan Company, 935.;-p. 
vi. 
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LITERATURE ON M.AGI~ETIC RECORDING EQUIPMENT 
Much of the published information concerned with 
early magnetic recording equipment is to be found in isolated 
periodicals. The period following World War II found a 
g reater interest in and, therefore, a greater volume of 
information about, magnetic sound recording. Most of the 
specific information about magnetic sound equipment was 
still published in journals, although, as indicated above, 
the number of references grew tremendously. Many of the 
present day periodicals, it was found, were beamed to the 
person who had some technical knowledg e and wished to keep 
abreast of current developments. As the man-on-the-street 
became more interested in this new "gadget", articles writ-
ten for him began appearing in the popular press. New 
periodicals entered the field to answer the questions raised 
by the layman. A great deal of information poured out from 
t he various tape and machine manufacturers which, in turn, 
produced greater interest in the subject. The person in-
terested in communications, and the processes thereof, must 
keep abreast of current equipment developments as it is this 
factor which gives an indication to the future utilization 
of magnetic recordings. 
STATEMENT OF METHODS 
Procedure. Since the purpose of the thesis was to 
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collect information pertinent to the subject of magnetic 
tape recording and its influence on and by the communication 
and cultural processes, it became necessary to investigate 
published subject materials relevant to the topic at hand. 
A search of subject matter relating to sound and 
magnetic recording was conducted utilizing the facilities 
of t echnical libraries. Research into the various fields 
related to magnetic recording led the author to some of the 
earliest references which had direct bearings upon the crea-
tion of magnetic recording. 
Other materials were gathered from past and current 
scientific and technical journals. 
The secured materials and information were sifted 
and arranged into an orderly presentation with the more 
relevant materials forming the bulk of this report. 
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CH.A.PTER III 
HISTORICAL AND TECHNICAL FACTORS CONTRIBUTING 
TO THE DEVELOPMENT OF THE MODERN TAPE RECORDER 
I. ROOTS OF SOUND RECORDING 
To grasp an understanding of modern magnetic record-
ing it is necessary to travel back into time to recapture 
some of the events and discoveries upon which rest many of 
the present day theories. 
Magnetism 
Magnetism and some of its manifestations have been 
known to man for some 6,000 years. It was first observed 
in connection with certain iron ores, often called lode-
stone, in a part of Asia Minor named Magnesia. 1 
A. C. Shaney writes that, "Pliny (23-78 A.D.) re-
lates a legend copied from the poet, Nicander (Second Cen-
tury B.C.) that the shepherd 'Magnes' accidentally found 
his iron staff clinging to a 'stone• ••• "2 This "stone" 
was named after him as the "Magnus Stone", hence magnet.3 
1. Johns. Shearer, "Magnetism", Encyclopedia 
Americana XVIII. 
2. A. C. Shaney Elements of Sin~le and Dual Track 
Magnetic Tape Recordin~ ~2nd Ed.; New Yor : AIDplif~er Corp. 
of P_merica, 1950), p. • 
3. Ibid. , p. 5. 
When a body was said to be magnetic it meant that it 
had the ability to exert a force on certain substances. It 
was found that if a lodestone was brought in contact with 
several small bodies it would attract iron or steel but would 
demonstrat e no apprecia le f orc e on bodies composed of such 
materials as lead, wood, copper, etc. Another factor of 
interest was that the lodestone was able to "endow steel 
or iron with the ability to exert this force."4-
In 1820 Sir Humphrey Davy produced the first arti-
ficial magnet when he wound a wire around a piece of soft 
iron and then passed a current through the wire. But it 
was Rlichael Faraday who reversed this information and dis-
covered in 1831 that magnetism would electrify.B 
Pythagoras 
Previous to the introduction of electricity and mag-
netism, Pythagoras, about 550 B.C., demonstrated the rela-
tionships between the frequencies of vibrating strings by 
originating the device known as the monocord.9 By plucking 
the single string which was suspended over a pair of bridges 
he was able to determine the mathematical ratios of the vi-
brations. 
~. Shearer, ££• cit., p. 125b. 
B. "Experimental Researches in Electricity", Ency-
clopedia Americana, (1954), X p. 643. 
9. Miller, ££· cit., pp. 1-2. 
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Galileo 
Living from 1564-1642 Galileo provided the descrip-
tion of the first scientific principles of sound in his 
treatise on Two New Sciences, which was published in 1638. 
He discussed the phenomena of vibrating strings and the re-
lationships between frequency, the length, diameter and 
density of the string. In this work he showed that pitch 
depends upon frequency and explains resonance and sympa-
thetic vibrations. -7 
Mersenne 
A contemporary of Galileo was the Franciscan Friar, 
Marin Mersenne (1588-1648). He has been termed the "Father 
of Acoustics, " for in 1636 he published the first extended 
treatise on sound and music, Harmonie Universelle '~ It was 
this document which described the measurement of the abso-
lute frequency of a musical note. 
Dayton Clarence Miller describes Mersenne's efforts 
in this manner. 
Mersenne was the first to make a direct experimental 
determination of the velocity of sound and of the number 
of vibrations corresponding to a musical tone. He says: 
"Sound requires time to fill the sphere of its activity, 
the duration of which time is in proportion to the dis-
tance of the sonorous body from the ear." He determined 
the velocity by measuring the time for an. echo. By com-
parison with a pendulum he determined that seven syllables 
·7. Ibid., p. 13. 
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can be pronounced in a second, and that an echo at a 
distance of 519 feet would return the seven syllables 
accurately succeeding their utter ance. From this8he reasoned that sound travels 1038 feet per second. 
In describing Mersenne's method of determining the calibra-
tion of a tone and establishing a fundamental constant of a 
standard of pitch or frequency, Miller says: 
He placed a hemp rope, over ninety feet long, be-
tween posts, and stretched it with a weight of 35 
pounds. Its vibratory movements could be followed by 
the eye and it was found that a single excursion oc-
curred in one-quarter of the time of a pulse beat; he 
says that this is "approximately 1/4 of a second of a 
minute." Experiments were made with a brass wire 138 
feet long; various lengths and tensions were used. He 
verified the laws of . length, tension, and density of 
strings. He then tuned a short brass wire to unison 
with one of the pipes of his organ and applying the 
laws just determined, he found its frequency to be 
150 vibrations per second, and the frequency of its 
octave to be 300. This wa9 indeed a major achievement 
in the history of science. 
Bell in Vacuo 
From the p eriod 1650 to 1660 three experiments in 
one form or another were made utilizing the bell in vacuo, 
or bell in a vacuum. The purpose of this experiment was t o 
determine whether air was necessary for the transmission of 
sound waves. The first known account is attributed to 
Athanasius Kircher, a German born Jesuit who became a pro-
fessor of mathematics in the College of Rome about 1635. 
Kircher used the newly discovered Torricellian vacuum tube. 10 
8. Ibid., pp. 13-14. 
10. Ibid., p. 16 . 
9. Ibid., p. 14. 
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Ace r ding to M"ller, this device consisted of: 
A small bell ••• supported inside a glass globe with 
its iron clapper attached to a spring, so that i t i s 
outside of and near the edge of the bell. The gla ss 
globe containing the bell is cemented to the top of a 
long tube of lead with a stop-cock at the bottom. Th e 
whole is filled with water and the end of the tube is 
placed in a small tank, when the stop-cock is opened 
and some of the water is allowed to run out of the tube, 
pr oducing a Torricettian partial vacuum around the bell 
in the glass globe. 
Kircher then manipulated a "vigorous lodestone" outside the 
glass globe. Since the bell was made to ring it was assumed 
that air was not necessary for the transmission of sound. 
The experiment was repeated by The Accademia Del 
Cimento of Florence, Italy, whose spiritual father was the 
now-dead Galileo. This Academy of Experiment was organized 
in 1637 and was dedicated to the experimental proof of 
p r ob l ems which had been postulated by Torricelli and 
Galileo. In spite of more elaborate methods of exhausting 
air from the bell, the members decided, following Kircher's 
conclusion, that air was neither necessary for the produc-
t i on n or transmission of sound. 12 
Credit for successfully demonstrating the air is 
vitally necessary for transmission of sound belongs to the 
Englishman, Robert Boyle. It was in 1660 that he improved 
the von Guericke air pump, used by the Academy, and attempted 
the bell in vacuo once again. After failing a first time he 
modified the procedure to avoid leakage in the vacuum and to 
11. Ibid. 12. Ibid., p. 21. 
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prevent the bell support from conducting sound. Boyle is 
quoted by Miller as saying: 
The experiment was repeated with the suspending in 
the receiver a watch with a good alarum, which was pur-
posely so set, that it might, before it should begin to 
ring, give us time to cement on the receiver very care-
fully, exhaust it very diligently, and settle ourselves 
in a silent and attentive posture: We employed a re-
ceiver that was made all of one piece of glass , and 
consequently had no cover cemented onto it, being fur-
nished only within with a glass button to which a 
string might be tied. We hung the watch, not by its 
chain, but by a very slender thread whose upper end 
was fastened to the newly mentioned glass button •••• 
We silently expected the t ime when the alarum should 
begin to ring ••• and we were satisfied that we heard 
the watch not at all. Wherefore ordering some air to 
be let in, we did by the help of attention, begin to 
hear the alarum.L3 
Thus one of the major pieces of essential research about the 
properties of sound production and transmission had been 
di scovered . 
Modern Era of Acoustics 
On June 26, 1857, Leon Scott, a French typographer 
invented a device he called the "Phonautograph" which 
heralded the modern era of acoustics. Although an amateur, 
he deposited a paper describing his invention with the 
Academie des Sciences. For the first time it was possible 
to see sound as his discovery consisted of a thin membrane 
stretched over a horn with a stiff bristle attached. A 
smoked-paper drum rotated beneath the bristle as a lead 
1~. Ibid., pp . 21-22. 
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screw laterally advanced the drum. When sounds were pro-
jected into the horn the bristle vibrated across the smoked 
f d t d t d . . 14 sur ace an race ou soun -wave ~mpress~ons. 
Edison 's Contribution 
However, it remained for Thomas Edison to carry the 
process a step further, by reversing the process and getting 
back the original sound which had been recorded. Edison's 
phonograph operated by embossing a tinfoil~covered cylinder 
to a depth dictated by the sound pressure. This recording 
assumed a "vertical" form rather than the "lateral" move-
ment produced by Scott's device. 15 
Prophet Oberlin Smith 
Writing in Electrical World of September 8, 1888, 
Oberlin Smith visualized the utilization of "cotton, silk, 
or other thread among whose fibers would be spun (or other-
wise mixed) hard steel dust or short clippings of very fine 
wire, hardened."16 Smith proposed the idea that, neach 
piece would, of course become a complete magnet." 17 Calling 
his magnetized cord a "phonogram", he went on to say that 
York: 
14. Semi Joseph Begun, Ma~netic Recording, (New 
Murray Hill Books , Inc., 19 9), p. 1. 
15. Ibid., p. 2. 
16. Oberlin Smith, "Some Possible Form of Phono-
graph", Electrical World, September 8, 1888, p. 116. 
17. Ibid. 
17 
one of the disadvantages of the device would be getting to 
the middle of the reel for a bit of desired recording. 
However, "with a rapidly-working automatic winder it might 
be a small problem."18 Smith truly predicted one of the 
future problems of magnetic recording. He discussed the 
possibility of ''another imaginable form" of hard steel wire 
but thought it "scarcely possible that it would divide itself 
up properly into a number of s~ort magnets."l9 Elaborating 
on this he said, "the magnetic influence would probably be 
distributed along the wire in a most totally depraved way 
11 20 
• • • • 
Valdemar Poulsen 
It remained for a young Danish engineer to disprove 
Smith 's idea that a steel wire would not properly divide it -
self into a number of short magnets. It is, however, not 
believed that Valdemar Poulsen was acquainted with Smith ' s 
article. It was in 1898 that Poulsen patented the first 
magnetic recording instrument, which combined the fruits 
of Davy ' s and Faraday 's findings. Paulsen intended the de-
vice, which he termed "The Telegraphone", to be an effective 
telephone repeater which would "increase the range of tele-
phonic speech and decrease the cost of long lines."21 One 
18. Ibid., p. 116. 
20. Ibid. 
19. Ibid., p. 117. 
21. J. Gavey, " Report of The Paris Exhibition", The 
Electrician, November 23, 1900, p. 166. 
18 
J. Gavey observed in a report of the Paris Exhibit~on of 
1900, where the "Telegraphone" or "Microphonograph" (another 
name given to the device) was exhibited that the instrument 
was ''perhaps the invention of the greatest scientific . in-
terest"22 even though it was still "in the early stage of 
scientific development.n 23 Gavey also reported that the 
president of one American telephone company had offered a 
reward of one million dollars for an efficient and perfected 
telephone recorder. 24 Whether this prize was claimed by 
Poulsen or anyone else is unknown. But thi s "mechanically 
crude, magnetically inefficient, and electrically - not 
yet electronic"25 device won the Grand Prix at the Paris 
Exhibition and "it was as much a sensation as Bell's tele-
phone had been at the Philadelphia Centennial twenty-four 
years earlier ."26 While the instrument was crude it never-
theless fully demonstrated the working principle of con-
verting electrical energy into magnetic fields of varying 
intensity, impressing these magnetic fields upon a moving 
medium capable of being magnetized, and finally reconvert-
ing the same recorded magnetic fields once again into 
electrical energy. 
22. Ibid., p . 169. 23. Ibid. 24. Ibid., p.l68. 
25. Shaney, £E.. cit., p. 5. 
26. Begun, ££• cit., p. 3. 
19 
One can hardly leaf through a scientific journal 
of the time without finding a reference to Poulsen's crea-
tion. The Electrician of November 30, 1900 ran an article 
on the Telegraphone written by the inventor himself. Foul-
sen said that the recorded sounds can be "reproduced inde-
finitely without any diminuation in clearness, the tone of 
the voice remaining perfectly distinct." 27 In talking 
about recording mediums, Poulsen said, "Besides common 
piano wires, steel ribbons and nickel wire have been used 
as writing bases." 28 
In the same issue of The Electrician containing 
Poulsen's article, there was an editorial commenting on 
"Telegraphic and Telephonic Progress." The editorial said, 
in part, the model at the Paris Exhibition was a laboratory 
model and was "still an undeveloped scientific experiment." 29 
The editorial warned that great modifications would have to 
be made in it before it could become a "practical instru-
ment to rep lace the office boy in connection with subscrib-
er ' s telephone instruments."30 Reflecting other commenta-
tors the editorial said that the device was "brilliant" and 
27. Valdemar Poulsen, "The Telegraphone: A Magne-
tic Speech Recorder", The Electrician, November 30, 1900, 
p . 209. 
28. Ibid., p . 10. 
29. "Telegraphic andTelephonic Progress, The Elec-
trician , November 30, 1900, p. 204. 
30. Ibid., p . 205. 
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that they were "gratified to hear the accounts of its per-
fect articulation and freedom from intrusive noise."3l 
The Telegraphone was the earliest successful mag-
n etic recorder utilizing wire as a recording medium. ~he 
device had a large brass cylinder with a spiral groove r LUl-
ning down the length of the cylinder. Resting in the groove 
was a steel wire which contacted_two poles of an electro-
magnet. It was the electromagnet which carried the currents 
produced by speaking into a microphone. As the cylinder 
revolved, the electromagnet, acting as a recording head, 
followed the wire and magnetized in the same amounts cor-
responding to the strength of the voice currents. At the 
completion of the recording, the microphone was disconnected 
from the circuit and a telephone receiver connected in its 
place. When the electromagnet, used for recording, was 
again placed at the beginning of the spiral it became a re-
producing head. It received the varying magnetic impulses 
which generated current in the electromagnet, producing 
sound waves.32 The cy linder used by Poulsen was capable of 
carrying 3~ minutes of sound as that was the time it took 
for the electromagnet to traverse the cylinder ' s spirals. 
If longer recording time was needed, the cylinder need only 
31. Ibid. 
32. Begun, ££· cit., pp. 4- 5. 
21 
be lengthened.33 An article in 1901 prophesied that 11it 
ought not be long before the practical manufacture ••• of 
recording telephones on the Poulsen principle has duly 
commenced.34 This might have been true but for several 
factors. The only detractive feature of the Telegraphone 
was the low playback volume level. Because of this it was 
necessary to wear earphones in order to hear the recording. 
No-one expected this difficulty to last for long but it had 
to wait for the development of electronic amplifiers, a 
period of twenty-five years. Because of this basic ob-
stacle, interest in magnetic recording waned. 
In the two years following the filing of the ori-
ginal patent application in Denmark in 1898, Poulsen filed 
applications in twelve countries and the United States for 
his Telegraphone. In looking for capital, Poulsen and his 
associate, Feder Oluf Pedersen, looked to America. The 
result was that the American T~legraphone Company was in-
corporated in November, 1903 with $5,000,000 capital stock, 
par value ten dollars per share, to manufacture dictating 
machines and telephone recorders.35 Eventually the company 
went into receivership primarily because of an internecine 
33. "The Telegraphone " , The Electrician, Vol. 47, 
April 26, 1901, p. 5. 
34. Ibid., p. 7. 35. egun , ££· cit., p. 5. 
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battle between some stockholders and the company president, 
Charles D. Rood.36 
As the American Telegraphone Company exploded and 
disappeared, it dragged magnetic recording along with it . 
The Renascence 
Mechanical recording was greatly advanced, techni-
cally speaking, than was magnetic recording, even at the 
latter 's birth~ The problem of amplification had to be 
conquered before magnetic recording could enjoy widespread 
favor. This did not come until the late 1920's. As elec-
tronic amplifiers came into being another discovery made at 
the United States Naval Research Laboratory by w. L. Carl-
son and G. W. Carpenter, was destined to shape the future 
of magnetic recording. In 1907 Poulsen and Pedersen had 
patented the discovery known as D~c biasing. 
It is appropriate at this point to define D-C bias, 
A-C .bias and magnetic biasing as adopted by the Board of 
Directors of the National Association of Radio and Tele-
vision Broadcasters in 1949. 
Magnetic Biasing . Magnetic biasing is the simul-
taneous conditioning of the magnetic recording medium 
during recording by superimposing an additional magne-
tic field upon the signal magnetic field. 
~6. Hearing before the Committee on Patents · 
United States Senate Seventy-second Congress . A Bill to Re-
new and Extend Certain Letters Patent (S. 1301). (Pertain-
ing to the American Telegraphone Co.) Superintendent of 
Documents, March, 1932. 
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Note: In general, magnetic biasing is used to ob-
tain a substantially linear relationship between the 
amplitude of the signal ~Ad the remanent flux density 
in the recording medium.?/ 
Magnetic Biasing, A-C. A-C ma gnetic biasing is 
magnetic biasing accomp lished by the use of an alter-
nating3gurrent usually well above the signal frequency 
range. 
Magnetic Biasing, D-C. D-C magnetic biasing is 
magnetic biasing accomplished by the use of direct 
current.3Y 
The above definitions can be expressed in yet another way. 
The performance of a rec ording system can be deduced from a 
"transfer characteristic" of the recording medium. This 
characteristic is the relationship between a force applied 
to an element of the medium and the resultant change pro-
duced in the element by the applied force . x a mple of 
t he transfer characteristic in a vertical, or "hill and 
dale ", mechanical recording shows the depth of the groove 
in the record to be a function of the force of the record-
n g stylus. 
Every known recording medium has an element of 
background noise. (Compare the surface noise of an old-
style shellac 78 rpm record to a more recent vinyl-
surfaced 33 l/3 rpm LP record to a recorded magnetic tape.) 
Signals that are too small will be hidden by the background 
37. Oliver Read, The Recording and Reproduction of 
Sound, (Indianapolis: Howard W. Sams Company, 1952), p . 701. 
38. Ibid. 39. Ibid., p . 702 
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noise of the medium and signals that are too large will re-
sult in distortion due to overloading the medium 's capacity. 
The magnitude of the largest signal which can be recorded 
without exceeding a defined distortion can be referred to 
as the "overload point" for the medium. It is the rela-
tionship of this overload point to the inherent noise level 
of the medium which is termed the signal-to-noise ratio. 40 
Iron which has no previous magnetic history is 
termed "virgin iron". If an attempt was made to record on 
a magnetically neutral medium without the use of some auxil-
Iary means of straightening the transfer characteristics, 
nonlinear distortion would result as soon as the principle. 
magnetizing force ceased. It is for this reason that the 
two easily applied methods, one using direct current and 
the other alternating current, of straightening out the 
transfer characteristics have extended the usefulness of 
magnetic recording. 
The D-C biasing discovery of Paulsen and Pedersen 
has the advantage that the saturating force, which is ap-
plied previous to the magnetic recording force, automatic-
ally removes any previous magnetic record which may exist 
in the recording medium. 
Carlsen and Carpenter were the ones largely re-
sponsible for the great contribution of A-C biasing in 
40. Begun, ££• cit., p. 53. 
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August of 1927. This method employs a high-frequency bias 
current, which is mixed with the signal to be recorded and 
is most commonly applied to the erase head so that the mag-
netic material enters the recording head in a completely 
demagnitized state.41 
The advantage of A-C biasing is that it usually 
produces a lower noise level in the recording medium which 
permits greater fidelity of reproduction. 
The time was ripe for "rediscovery" of magnetic 
recording. The main deficiency, the lack of amplification, 
of Paulsen 's Telegraphone was no longer an obstacle thanks 
to the development of electronic amplifiers. 
Begun reported that: 
What magnetic recording needed at this time - the 
middle twenties - was a press agent and he appeared in 
Germany, in the person of Kurt Stille. His persuasive 
powers were remarkable, and he succeeded in getting 
backing from a group of very substantial German finan-
ciers who organized a company known as the Telegraphie-
Patent-Syndikat. This company existed for the purpose 
of selling licenses to manufacture magnetic-recording 
equipment. 
Armed with a wire recorder, which was probably 
a slightly modified American Telegraphone, Stille 
would expand on its wonderful possibilities and then, 
as a climax to his sales talk, would draw out of his 
pocket a beautifully polished steel tube about 8 inches 
long. 
"Do you see this?" he would say. "On this little 
tube I can record a whole symphony!" 
41. Read, ££• cit., p. 182-184. 
26 
Despite such sensat ionalism the effect in the long 
run was a good one, because the persons to whomc~ he 
succeeded in sel ling the right to manufacture magnetic-
recording equipment actually went ahead and did so.42 
In 1929 the Telegraphie-Patent-Syndikat sold the 
right of magnetic-recording equipment manufacturing to 
Blattner, for entertainment purposes. His chief interest 
in magnetic recording was in providing sound tracks for 
motion pictures. Journeying to England Blattner made sev-
eral pictures utilizing his "Blattnerphone" which provided 
the sound track on synchronized steel tape, 43 which was 
."destined to supercede the old system employing discs or 
cylinders."44 
Kurt Sti l l e sold a i c ens e to Karl Bauer who pro-
c eeded to make the Dailygraph, which was a combination dic-
tating and telephone recorder. The Dailygraph was the fir st 
machine incorporating a magazine. It was no longer necessary 
to rewind the s pool of wire before inserting a new supp l y . 
The Dai lygraph utilized a wire speed of 7 feet per second, 
the same as the old Telegraphone, but the magazine held 
enough magnetic wire to permit a full hour of recording. 
This was accomplished by reducing the wire diameter from 
0.01 to 0.008 inch. 45 
42. Begun, £E• cit., p . 7. 43. Ibid., pp. 7-8. 
44. The Electrician, October 18, 1929, p. 472. 
45. Begun, ££• cit., p. 8. 
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Bauer sold the Echophone Company, manufacturers of 
the Dailygraph, in 1932 to the International Telephone and 
Telegraph Company who in turn relinquished control to an 
associated outfit, the C. Lorenz Company, one of the largest 
German communication firms. By redesigning the Dailygraph, 
supplying it with a vacuum tube amplifier and changing the 
name to Textophone the company was able to mass-produce 
the machine easier and to market them better. One of the 
factors in their sales picture was that the machines were 
placed on the market around 1933, when Hitler came to 
power . Besides selling Textophones all around Europe, 
the domestic market was good for the Nazis required all 
the recording equipment they could procure.46 
Magnetophone 
The German Annual Radio Exposition, held in Berlin 
in 1935, revealed another machine designed as a dictating 
device. Although it was judged inferior to the Textophone 
and the Stahltonmaschine, (also manufactured by the c. 
Lorenz Company utilizing steel tape), it created a sensa-
tion. It used as a recording medium a magnetic powdered 
coated tape which had been devised by Dr. Karl Pfleumer. 
Pfleumer had been experimenting with paper and plastic base 
tapes, which were coated with powdered magnetic materials, 
46. Ibid., pp . 8-9. 
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since 1927. The main reason for the Magnetophone ' s success 
was due to the cost of the magnetic medium. One minute ' s 
recording time cost about $1 for the steel tape used in 
the Stahltonmaschine while the coated tape cost around 15 
cents per minute. Also the reels of tape were much easier 
to handle than the bulky magazines of the Textophones. 47 
American Developments 
While American research had not been idle it was 
not until the outbreak of World War II that magnetic re-
cording received its greatest stimulus. In 1937 C. N. 
Hickman of The Bell Telephone Laboratories had demonstrated 
a magnetic-tape recorder, utilizing the homogeneous medium 
of Vicalloy as the recording medium which produced results 
of excellent quality with a tape speed one fifth that of 
Poulsen's wire recorder, 16 inches per second. 48 · 
The ability of magnetic recorders to operate under 
extreme conditions of vibration, temperature differences, 
etc. was responsible for its being rushed to the warfronts 
in many capacities, where disc recorders would have been 
of little or no use. Constant research was needed to meet 
the particular and varied requirements of the armed services. 
The widespread applications of magnetic recording to wartime 
use made its rapid development a vital and urgent necessity. 
47 . ~., p. 10. 48. Ibid., p. 10. 
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It can be said without much fear of contradiction that more 
significant advances were made during the war years than 
during any period of comparable length in its history. 
II. SUMMARY 
Modern magnetic recording is dependent upon prin-
ciples of magnetism, acoustics and electricity. The de-
velopments of today and tomorrow will be due to the pains-
taking experimentation and unrelenting scientific curiosity 
which have contributed valuable pieces of insight and know-
ledge, no matter how minute, to the overall body of know-
, ledge called wisdom. There have been some lapses in 
scientific activity here and there but the world was mark-
ing time until some individual came along with a flash of 
genius to dispel the mists of dispair and guide the falter-
ing world along the daring path towards achievement. 
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CHAPTER III 
ADVANCES IN fu~GNETIC TAPE ~~NUFACTURING 
The recording mediums can be grouped together with 
the recorders themselves since the development of recorders 
and the recording mediums occurred simultaneously. However, 
some interesting facets about the recording mediums were un-
covered during the overall investigation which, in order to 
present a complete overview, should be revealed. 
A General Review 
Leon Scott's "Phonautograph" was the first device 
which permitted man to see sound wave forms. The sound-
actuated lateral movement of the bristle stylus over a 
smoked drum was the first successful attempt at recording 
sound. This device was not capable of reproducing the 
sound-wave impressions back into audible form. This goal 
was attained by Thomas Edison by using a foil-covered cy-
linder upon which was embossed sound wave-forms in a vert i -
cal plane. The greater the sound the greater the depth of 
the embossed groove. The foil was capable of holding the 
form of the embossed waves so that sound could be pro-
duced. 
Valdemar Poulsen produced the idea of recording 
sound by varying the magnetization of a steel wire. This 
concept was counter to all accepted theory . Poulsen reasoned 
that if a bar magnet is broken into little magnets, they will 
be of equal strength. And if they were brought together 
again, one magnet results. Therefore, if the steel were hard 
enough, it would be possible to magnetize an isolated spot 
on a bar and leave the rest unaffected. Could it then be 
possible to magnetize a wire to varying deg rees that sound 
could be recorded on it by directing the current from a 
microphone through an electromagnet and by transporting the 
wire rapidly past the electromagnet? Since magnetization 
is a reversible process, the wire could be re- used by the 
elementary process of demagnetizing it whenever desired. 
Carlson and Carpenter, with their discovery of A-
biasing, made it p ossible to reduce the transfer charac-
teristic noi s e and to completely demagnitize the magnetic 
material as it enters the magnetic head. 
Dr. Karl Pfleumer had been experimenting with 
p aper and plastic base tapes which were coated with powdered 
magnetic materials. The coated tape was less expensive to 
produce than magnetic wire and less bulky. 
The Bell Telephone Laboratories had been concen-
trating their research and development program on steel 
tape machines. During the war, the urgent need of the 
Armed Forces for a compact recorder naturally focused their 
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attention upon magnetic wire recorders. As a result, wire 
r ecording rece i ved a terrific impetus. 
Meanwhile, the American public had become so in-
trigued with the spectacular war reports of magnetic wire 
recording, that it was natural for this form of recording 
to be exploited. 
Shift of Emphasis from Wire to Tape 
It was not until close to the end of the war t hat 
examination of captured enemy equipment revealed that the 
Germans had developed paper and plastic magnetic coated tape 
to such a high degree of perfection that it had superseded 
all other forms of recording for warfare and for broaecast 
use. 
Wire recording presented g reater problems and was 
not as versatile as tape. e. g . Wire: easily tangles when 
broken; drop off of higher fre quencies if wire twists g oing 
through reproducing head; comparatively difficult to splice; 
splices are detectable wh en program is amplified; cross 
talk more prevalent , complete electr onic erasure difficult; 
twisting wire varys volume levels. The opposite of these 
qualities hold true for tape. 
Modern Tape Manufacturing Methods 
It was difficult to obtain any definitive informa-
tion about the various manufacturing processes since thi s 
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highly competitive field believes in protecting their trade 
secrets. The base materials, upon which the magnetic coat-
ing is sprayed , laminat ed, rolled, or otherwis e a pplied, a re 
composed of either cellulose acetate or a polyester film 
produced by the E. I. DuPont DeNemours and Company , b etter 
known as "Mylar". The latter has become available only 
within t he las t year and one of i t s outstanding chara cteris-
·li \ 
tics is its high mechanical strengt h . Another feature is 
that it offers good physical and mechanical properties over 
a wide temperature and humidity range . Ce lluLose acetate 
magnetic tape was deficient in the latter area obviating 
its use in humid, hot climates. 
With the increased strength of the polyester films 
it is p ossible to have a thinner base material which permits 
a thinner magnet ic oxide coating. Thi s results in a better, 
thinner, more evenly distribution of oxide particles to 
produce better recording conditions. Another featur e of 
thinner magnetic t ape is that it permits a great e r amount 
to be contained in a standard sized reel. 
Research 
Most companies dealing in either recording tapes or 
recorders maintain an active research program. Events in 
the electronic fi eld move at such a rapid p ace that in order 
to mainta in a favorably competitive position a highly 
or ganized research program in respect to more efficient, 
more sensitive products mus t be carried out . 
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CHAPTER IV 
UTILIZATION OF TAPE RECORDERS AS 
CULTURAL AND COMIVIUNICATIVE TOOLS 
Tape recorders have made tremendous inroads on the 
cultural and communicative aspects of life. It must be re-
membered that tape recording can be applied to any pheno-
menon that can be converted into a varying voltage, current, 
resistance, humidity, pressure, temperature, speed, etc. 
since these in turn may be easily converted into a varying 
sonic-frequency which subsequently can be magnetically re-
corded on tap~· · No claim is made for completeness since a 
mere listing of uses would occupy a volume in itself. 
Creative Use of Tape Recorders in Schools 
Tape recorders are today at a state of perfection 
and low price where most teachers can easily make good re-
cordings, and most schools can afford the machines and tape 
to go with them. 
The modern tape recorder is easy to use and capable 
of really high fidelity if about $600 is invested . Most 
school tape recorders cost approximately $200, and of 
course quality, although good, is secondary to price. Tape 
can be very easily spliced with special splicing tape if it 
should break. Editing is also very easy by erasing and re-
recording or cutting with scissors and splicing parts to-
g ether. 
Tape recorders are regularly used to let people hear 
their own voices. The person just says a few words or reads 
something into a microphone and then the tape is played b ack . 
This use of the recorder is very worthwhile. When 
a person want s to kn how he l oo1 s , he does not ask s ome-
one, but looks in a mirror. The recorder is the only way 
for a person to know what other people hear when he speaks. 
However, most recordists do not g o far enough. How a per-
son sounds is only a preface to improving that sound or 
putting it to better uses. ~fuen a person looks in a mirror 
he generally straightens his tie or arrang es his hair, but 
this reaction came only after he had become used to a mirror. 
We must let people g et used to recording and then put the 
medium to work in obtaining desirable results. 
The tape recorder is regularly used to capture 
radio programs to be used in class. This makes radio pro-
grams usable in a series of classes at the discretion of 
the teacher, even though the original program came at an 
inopp ortune time. :Many Audio-Vi sual libraries and State 
Departments of Education have extensive libraries of tape 
recorded programs for distribution to schools. 
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The recorder is also regularly used with musi cal 
groups, debating clubs, assembly programs, recitations, 
oral reports, etc., so that children can hear what they 
sound like. The trouble with these uses is that there is 
no creative activity resulting. It is not enough to hear 
what one sounds like (after the first time or two), it is 
essential that improvement result -- that a new technique 
be created or a new ability or skill developed. 
The tape recorder is a creative tool at the dis-
posal of the educator, and after the novelty has worn off, 
this is the main reason for its ex istance. Education gen-
erally means behavior change. Creative use of the recorder 
will make desirable behavior changes. 
Recorders can be used to improve education in 
foreign language, reading readiness, social studies, music, 
english, science, guidance, business training, field trips 
and in making sound filmstrips. 
The most obvious use in foreign language is to have 
pupils prepare an oral lesson, and at the time that it is 
presented to the class, it is recorded. When played back, 
the individual can hear what the group heard. Teachers 
who have tried this know that pupils work considerably 
harder if the lesson is going to be recorded. This better 
preparation alone may be reason enough for using the re-
corder, but a golden opportunity for real education is lost 
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if the instructor d oes not individually analyze the per-
formance with the student and then record a gain to deter-
mine if a desirable change has occurred, i .e. wheth er edu-
cation has resu lt ed . 
Another foreign language u se involves a succession 
of recordings at intervals of a month or t wo. The obvious 
fact that improvement in a skill is taking place is a power-
ful motivator to increased or at least continuin g work . 
Some times these short r e cordings are put on discs so that 
students can take them h ome a t the end of the course . This 
is a g ood ub l ic r e lations pro ject since parent s have all 
too little c oncrete evidence of what goes on in modern 
schools . It is, however, important that ways of i mprovement 
be pointed out and repeat performances arranged to indicate 
results. 
Wit h the advent of tape recorders, laboratories are 
just as necessary a nd just as p ossible in language as in 
science. The lecture - reading - recitation type of class-
room has been most common in the past. The langua ge labor a-
tory built around recorders is becoming common. 
The social studies curriculum can be aided by re-
cording in many different way s. 
The very common current events session can be 
greatly improved with the recorder used as a simulated 
radio broadcast i ng system. The usual current events session 
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is apt to be deadly to all concerned because unimportant 
items are lifted from the back pages of the newspaper and 
presented to the class in a stilted recitation manner that 
does little good. Radio newsmen are respect ed by students 
because they can digest a great deal of news and present a 
short and interesting account of it. It would bec challeng-
ing to a few students, infrequently, to do ~he work re-
quired to scour a newspaper and simulate a newscaster over 
the air. It could be done in this case into a tape re -
corder and played in class. It would be more lifelike to 
have a number of students prepare time checks , commercials, 
public service announcements, and call letters. 
Classical or permanent music is often disliked by 
students which must mean that it is improperly presented 
to them. One trouble seems to be the poor condition of 
the school records and the e quipment used in p laying them. 
A number of comp anies are now putting high fidelity 
music on tapes for playback over machines such as schools 
own. The results are impressive. There is no needle noise, 
and since there is no magnetic equivalent ~br physical 
scratches or dirt on the record, the tape promises to k eep 
its g ood signal to noise characteristic indefinitely. 
In business training sounds are also very important. 
The student must be able to take dictation not only from a 
very familiar instructor, but from strang ers , too. Typ ical 
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business dictation could be rec orded by many people and 
played back for class or indivi dual exercises . [essage s 
must be accurately recei ved and passed on at the proper 
time. Experience in do ing this is the only way t o ear ~ 
and obvio sly, tape recorded messages could be accumulated 
and g iven out when needed. 
Field trip s are regularly promoted in educational 
circles, but few are taken becaus e the troubles in moving 
and •k eeping track of larg e numbe r s of pupils out of class 
is very gr eat . Also it is difficult to get enough time for 
a whole class t o g o on a trip. To get some of the field 
trip benefit, teachers often have a small group from the 
class go on the trip, collect infor mation, and report back 
to the class. The report would be far more meaning ful if 
it were accompanied by taped sounds made on the spot. 
Sounds of machines, groups of workers, and exp lanations by 
the guide could be edited and interspersed with pupil 
comments to make an interesting report . 
Filmstrips and slides are being used more and more 
by teachers. Often an excellent explanation or commentary 
is prepared to g o with the picture sequence. The first 
time it is g iven may be somewhat rough. The second time it 
is usually very good . After that the tea cher gets tired or 
bored and a poorer job is done. Some teachers are recording 
the entire filmstrip or slide script on a tape and running 
it off in synchronism with the pictures. 
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BUSINESS USES 
Bridge the Gap of Distance 
Sales meeting s can be tape recorded for the bene-
fit of those who are unable to attend. 
Job applicants from distant cities can send a tap e 
recorded resume of experience, etc., together wit? app lica-
tion for initial screening, thereby eliminating possibility 
of an unnecessary trip. 
Law 
Attorneys use a tape recorder to record interviews 
with clients and witnesses for future use. The important 
value in each case is the "depth of information" obtained 
as compared to hand-written notes which inhibit the speaker. 
Labor Saving 
Monotonous work is eased on assembly lines and in 
offices through the use of continuous music tape recorded. 
Background music can ideally be tape recorded for use in 
restaurants, cocktail lounges and supermarkets. 
A tape recorder is the ideal solution to the problem 
of passing on information between shifts. Plant supervisors 
dislike writing reports. A tape recorder is a quick and 
easy solution for pas sing on complete and full information 
that might be required for the benefit of the new shift. 
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A tape recorder is an ideal medium to keep in touch 
with branches in other cities. The ability to send detailed 
information both ways saves many times the machine's cost in 
railroad fares and long distance phone bills, k eeps branch 
clerical staffs at an absolute minimum. 
Laboratory and library research can be speeded 
through the use of a tape recorder. The dictator can take 
much more ample notes orally than he might if he were forced 
to copy by hand. 
Telephone companies are using tape to supp ly time 
and weather information. 
Pennsylvania Railroad and others have pullman reser-
vation systems built around tape recording. 
Valuable time of key employees in laboratory re-
search and engineering departments can be saved through the 
use of a tape recorder, e liminating the necessity of lengthy 
hand-written reports. 
Many corporations use a tape recorder to record 
time and motion study data in plant operations, rather than 
jotting the data down on cards . 
Medical 
The use of a tape recorder by p s y chologists is in-
valuable for keeping accurate case history reports. 
LJ-2 
Doctors use tape recorders to record and study the 
human heartbeat . Card i ac s p ecialists are now building a 
tape file on each of their patients. 
The tape recorder is used diagnostically to listen 
for rhythmic breathing and heart sounds. 
Preservation of Data 
Manufacturers making machine equipment can keep an 
accu rate evaluation of noise by making comprehensive noise 
tests with the use of tape recorders. 
Personnel director s find a tape recorder invaluable 
to record interviews with p rospective employees. 
Public Relations 
A tape recorder plays a valuable role at management-
union meetings. All negotiations can be recorded and later 
in case of controversy, the recording made at the particular 
meeting in question can be replayed to settle any disputes 
that may arise. 
Research 
Survey research organizations find that " in depth" 
interviews with respondents can be handled more effectively 
with tape recorders. The skill required by t h e interviewer 
is minimized since all recordings can be p lay ed back for 
benefit of sup ervisory personnel. 
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Retailing 
Point-of-purchase displays rigged up with a tape 
recorder are able to deliver sales talks whenever a door is 
opened, by t he use of foot pressure pads, or photo electronic 
cells. 
Sales 
Easel and slide presentations can be accompanied by 
tape recorded commentary. 
City desks of wholesalers expedite order s by equip-
ping salesman ' s car with two- way radio system. Salesman 
calls in orders which are tape rec orded, orders are then 
transferred from tape to invoice, etc. 
Sales Conventions 
Slide films used in sales meetings, employee train-
ing and employee and public communications are ma.de more 
effective with the use of a tape recorder to record the 
commentary . 
Sales T:eaining 
Tape recordings made of typical sale s p rese ati ons 
can be played for trainees. Trainees can be asked to analyze 
sales presentations and offer criticisms . 
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Through the medium of tape recording lecture courses 
c an be given to salesmen in the field, branch office mana-
gers, sales managers, and key personnel on subjects perti-
nent to their duties. 
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• 
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nearly perfect sound fidelity has been achieved by mag-
netic recording : As in all important cultural develop-
ments, we look back down the corridors of history only 
to find that "all that is past is prologue." 
II. CONCLUSION 
Now , at mid-century, the world stands at the brink 
of great technological achievement. The past fifty years 
have unfolded a dazzling procession of scientific triumphs . 
The remainder of the twentieth century bids fair to out-
strip the past. Indeed, one wonders if man is ready to 
cope with the new world he is so rapidly creating , if 
ideas can keep pac e with invention, if humanity can ma-
ture along with its machines. 
In conclusion , I should like to discuss in general 
terms just what magnetic recording can contribute to so-
ciety now, and in the years to come. 
From Magnes ' s curious toy, the lodestone, has 
come a science that can mean as much to future genera-
tions as Gut enberg's marvelous invention meant to the 
past . (I do not mean to imply that magnetic recording 
will ever replace printing; on the contrary, that its uti-
lization as an adjunct to that art will enrich both f orms 
of communications.) 
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Historically speaking, what a wealth of our heri-
tage can now be handed on to future generations . In being 
able to savor the sounds of our time, as well as its lit-
erature, our descendants will be able to recapture the 
essential characteristics of an era, the true essence of 
byg one times. 
Magnetic recording has triumphed over sound, in 
that for all practical purposes, true fidelity has been 
achieved. Man can record high and low fre quencies which 
he himself cannot hear. 
Now, manufacturers and scientists are improving 
the breed along different lines. It is to be expected 
that soon a form of recording will be developed that will 
be to present day acetate and vinyl records what micro-
film is to the printed page , allowing compact storage of 
innumerable hours of sound. 
Perhaps the outstanding characteristic of magnetic 
recording, though, is its factor of immediacy. Since no 
developing or processing i s required:, the medium provides 
an instantly usable record of anything from a carelessly 
dictated memorandum to a world-shaking news event or a 
magnificently performed symphony . In addition, this im-
mediacy factor p rovides the obvious benefits of reduced 
costs and manp ower needs. 
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Again, like t h e eraser on t h e e d of a pencil , 
current technique s of magne tic recording presuppose the 
like l i ho od of human fallibility . Sound recording can 
now be cut, s p liced, erased, edited -- al l without dis -
cernible damage to the quality of the fi n ish ed product. 
Never before h as greater flex ibility be en provided in a 
recording medium. 
To the f oreg oing unique characteristics of mag-
netic recording - - quality, compactness, flexibility and 
immediacy should be added that of stability. Magnetic 
recording provides a durable end p roduct, impervious to 
the ra~ages of time. Incr easing research may someday 
p rovide an even hardier material, resistant to fire, 
water, chemicals, and even the ubiquitous bugaboo, de-
magnetization. 
It would seem with the constant refinements and 
augmenting of recording techniques that t h e ultima thule 
is near at hand. On the contrary , however, science has 
explored only the first half of magnetic recording 's 
pot ential. 
In the spring of 1956, announcement was made of 
the first breakthrough into a new realm for magnetic re-
cording a practical method of recording visual images 
as well as sound on magnetic tape h as been ach ieved and 
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is available on a commercial basis. Through the utiliza-
tion of a television comera, a continuous vi s ual and aural 
record of a scene can be made i~nediately available •••• 
a record with all the advantages of magnetic recording of 
sound alone. 
Although the presently ex isting equipment is 
bulky and almost prohibitively expensive, and although 
the process has created a host of minor, concomitant prob-
lems, the first step has been taken into a new era of 
communications. The almost limitless possibilities of 
this new medium have excited not only the visionary dreamer 
but the hard headed business man as well. It is entirely 
possible that the next decade will see the obsolescence 
of film, as visual magnetic recording rises to take its 
place. 
We have seen the develop ment of magnetic record-
ing from a post-Victorian mechanical oddity to a giant 
of our time. We are standing in the dawn of a new day 
in communications -- an age that can, if it will, con-
tribute much to the enlightenment and education of humanity. 
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